1. Introduction {#sec0005}
===============

In England and Wales, the decline in MMR uptake following Wakefield\'s now discredited study [@bib0005] continues to reverse [@bib0010]. However uptake remains below the 95% target required for population immunity at 92% (1st dose by 24 months) and 88% (1st and 2nd dose by 5 years) [@bib0015]. The incidence of measles is at its highest for 18 years [@bib0020]. More widely, over 20 000 cases of measles were reported in 51 countries within the WHO European Region from January to October 2012 [@bib0025]. In the USA, where childhood immunisation is mandatory, 211 cases of measles were confirmed in 2011 the highest levels since 1996 [@bib0030]. These outbreaks are partially attributable to vaccine refusal [@bib0030; @bib0035] and strategies targeting different groups of parents who do not vaccinate their children continue to be needed [@bib0040; @bib0045].

Typically Government information about MMR vaccination, for example 'MMR the facts' [@bib0050], emphasises the risks of not having the vaccine with the aim of increasing uptake. Patient decision aids are a different type of information resource that provide detailed information on the probable risks and benefits of having *and* not having the MMR vaccination. Decision aids also encourage people to actively evaluate this information in accordance with their values, to make a decision [@bib0055]. Encouraging people to deliberate about their MMR beliefs may affect their motivation to vaccinate [@bib0060; @bib0065; @bib0070] hence their underuse in this context.

Few studies have evaluated decision aids for childhood immunisation decisions. In New Zealand, a childhood immunisation paper based decision aid reduced parent\'s anxiety about making the decision and encouraged promptness in vaccination [@bib0075]. An Australian MMR vaccination web based decision aid resulted in parents having more positive views towards MMR, feeling more informed and leaning towards vaccination [@bib0080]. This decision aid was subsequently adapted for UK parents and its feasibility evaluated [@bib0085]. The findings suggested that the decision aid may support both informed decision-making and vaccination uptake. Finally an MMR leaflet [@bib0090] was compared with the leaflet plus a community-based decision support intervention [@bib0095]. Parents in both groups felt more able to make an informed decision with those receiving the community intervention significantly more likely to take their child to be vaccinated. These studies suggest that interventions focusing on the decision-making process for MMR vaccination are associated with parents making informed decisions, and may also impact positively on vaccine uptake. However, with the exception of Jackson et al. [@bib0095], evaluations have used quasi-experimental designs and so cannot provide conclusive evidence of effectiveness.

This paper presents the findings from the first cluster randomised controlled trial to evaluate the effectiveness of a decision aid versus a leaflet versus usual practice for a childhood immunisation decision. Our primary interest was whether the decision aid compared with a leaflet could support parents' informed decision-making about the MMR vaccine. We were also interested in their impact on MMR uptake.

2. Materials and methods {#sec0010}
========================

This was a three-arm cluster randomised controlled trial: MMR decision aid plus usual practice, MMR leaflet plus usual practice and usual practice only (control). The study was approved by the York Ethics Committee (08/H1311/23), and registered on or about 31 October 2007 with the UK Clinical Research Network (UKCRN ID 4811) [@bib0100].

2.1. Participants and procedure {#sec0015}
-------------------------------

The UK childhood vaccination programme is administered primarily through primary care via General Practices (GPs). All 312 GP Practices within five Primary Care Providers (called Primary Care Trusts, PCTs) in the north of England were eligible to take part and offered £250 to participate. Uptake of first dose MMR ranged from 87% to 92% across the five PCTs at the time of the study [@bib0105]. First-time parents with a child aged 3--12 months being offered the first dose of the MMR vaccine were eligible. Parents were required to have an email address and sufficient English language skills to participate. On study completion, parents were offered a £10 gift voucher.

Eligible parents identified through GP practice registers were sent a postal invitation via their GP practice. Interested parents replied directly to the research team. Parents were then contacted by telephone (by SS, CJ) to confirm eligibility, enrol in the study and provide demographic data. The baseline questionnaire and consent form were subsequently sent to the parent. After all the baseline questionnaires had been sent out within a GP practice, that practice was randomised. On receipt of the completed baseline questionnaire and consent form, the appropriate intervention was delivered. At this point the researchers (SS, CJ) and participants were no longer blind to allocation. Only the statistician (WH) remained blind. The follow-up questionnaire was sent two weeks later. First dose MMR uptake data were collected from GP practices when children reached 15 months of age. Recruitment and follow-up occurred May 2009 to end September 2010.

2.2. Randomisation {#sec0020}
------------------

Simple randomisation using a computer-generated random list allocated GP practices on a 1:1:1 basis. An independent researcher who had no contact with participants generated the allocation sequence and assigned the GP practices to their allocated arm.

2.3. Interventions {#sec0025}
------------------

The interventions were delivered at the parent level.

### 2.3.1. MMR decision aid plus usual practice {#sec0030}

Parents were posted the web link for the MMR decision aid and to reduce contamination risk were provided with a personal login to access it. They continued to receive usual practice (described below) from their GP practice. The decision aid was a modified version of the Australian MMR decision aid [@bib0080]. It can be accessed at [www.leedsmmr.co.uk](http://www.leedsmmr.co.uk/){#intr0005}. Prior to this trial, it was assessed against the International Patient Decision Aids Standards \[IPDAS, 22\]. A description of the modified version, its adaptation and piloting is published elsewhere [@bib0085]. An overview is presented in [Fig. 1](#fig0005){ref-type="fig"}.

### 2.3.2. MMR leaflet plus usual practice {#sec0035}

Parents were sent the Health Scotland leaflet 'MMR your questions answered' [@bib0090] and received usual practice. Our previous research [@bib0095] found this leaflet to significantly reduce parents' decisional conflict. An overview is presented in [Fig. 1](#fig0005){ref-type="fig"}. The leaflet does not meet IPDAS criteria [@bib0110] to be a decision aid.

### 2.3.3. Usual practice only (control) {#sec0040}

Parents received the usual service provided by their GP practice. Parents of children registered with a GP are invited to have their child vaccinated for the first dose MMR at 12--13 months. Telephone interviews with participating GP practices indicated that usual practice typically included an appointment for the first dose MMR vaccination, a leaflet (usually 'MMR the Facts' [@bib0050]), and the offer of a consultation if the parent had concerns.

2.4. Measures {#sec0045}
-------------

*Demographic data* were collected during the telephone contact as described above: date of birth, ethnicity, highest educational qualification, employment status, household income, sex and date of birth of the child.

Outcome data were collected at the individual parent level in the baseline and 2-weeks post-intervention questionnaires. Previously, we found two weeks was sufficient time for parents to utilise the resource they had been sent [@bib0095]. The baseline questionnaire is provided as supplementary material.

### 2.4.1. Primary outcome {#sec0050}

*Decisional conflict* [@bib0115] assesses a parent\'s perception that their decision was informed, in accordance with their values, and can be acted upon. This 16-item validated scale has five sub-sections: informed, values clarity, support, uncertainty and effective decision. Scores range from 1 (no decisional conflict) to 5 (extremely high decisional conflict). Scores lower than two are associated with implementing informed decisions, higher scores are interpreted as delaying decisions or feeling unsure about their implementation [@bib0115].

### 2.4.2. Secondary outcomes {#sec0055}

*First dose MMR vaccination uptake data for children of participating parents* were obtained from GP practice records (by practice administrators) when the child was aged 15 months.

Subscales of the decisional conflict scale: as presented above.

*Knowledge* about MMR and the measles disease was measured using 11 multiple choice items used in our previous research [@bib0085; @bib0095].

*MMR immunisation cognitions*: The Theory of Planned Behaviour [@bib0120] informed items to assess parents' cognitions (attitude, subjective norm, perceived behavioural control) towards having their child immunised with MMR at the recommended ages.

*MMR immunisation trade-off beliefs*: We used a previously modified version of the Beliefs about Flu Vaccination Questionnaire to assess parents' trade-off beliefs on vaccine necessity versus vaccine concerns for MMR [@bib0125]. This measure has not been validated for MMR yet is associated with parents' decisional conflict for MMR [@bib0095]. We calculated a single MMR immunisation 'trade-off' beliefs score. A positive score indicates that the parent perceives that necessity outweighs the concerns.

*Anxiety* was assessed by the short form State-Trait Anxiety Index [@bib0130].

### 2.4.3. Parents' engagement with the decision aid or leaflet {#sec0060}

Data were collected in the post-intervention questionnaire. Parents in the decision aid arm were asked 'Did you use the MMR website?' (Yes the whole website/Yes but only some of it/No). The time parents spent working through the decision aid was captured by Google analytics. Parents in the leaflet arm were asked 'Did you read the MMR leaflet?' (Yes the whole leaflet/Yes but only some of it/No). All parents were asked how long (minutes) they had spent looking at other information about MMR before or since their child was born.

2.5. Sample size {#sec0065}
----------------

Based on the primary outcome of decisional conflict [@bib0115], to detect an effect size of 0.5 [@bib0085] with a minimum power of 0.80 for a 2-sided significance level of 0.05 and independent sampling, the target sample size required was 402 parents (134 parents per arm) from 42 clusters to achieve 360 parents (120 per arm) completing the study. This estimate took into account 10% attrition and clustering effects within GP practices of a sample size inflation factor of 1.9 using an ICC of 0.1 and an estimated 10 parents per cluster [@bib0095].

2.6. Statistical analysis {#sec0070}
-------------------------

### 2.6.1. Baseline balance {#sec0075}

Differences in participants' demographic characteristics and baseline decisional conflict score across the three trial arms were assessed using one-way ANOVA (age of parent, age of child, decisional conflict) and chi squared analysis (relationship to child, ethnicity, marital status, education, employment).

### 2.6.2. Primary outcome {#sec0080}

Intervention effect was assessed at the parental level but within GP practice clusters. Analyses were performed on an intention to treat basis. All reported *p*-values are two sided, with *p* \< 0.05 considered as significant. Analyses were carried out using STATA 11.0.

A multilevel model with GP practice at the upper level was constructed but found to not significantly improve the model (ICC = 1.74 × 10^−19^, *p* \> 0.999). Decisional conflict was analysed using Analysis of Covariance, where decisional conflict post-intervention was regressed onto decisional conflict at baseline, parental demographics, trial arm and secondary outcomes at baseline (see Section [2.4](#sec0045){ref-type="sec"}). The model was simplified by removing non-significant items until only statistically significant items remained. Individual items were re-entered one at a time to check if they influenced the simplified model. If an influence was detected, the item was included.

Due to missing values resulting from non-completion of questionnaire items, complete case analyses corresponded to only 55% of the data (121/220 parents). We assumed that data were missing at random (MAR) [@bib0135]. For each missing value variable we imputed data using multiple imputation from all variables that we considered could reasonably influence the missing values. Although we cannot be conclusive that MAR is justified sufficient predictors of the missing values were included to make this assumption plausible [@bib0140]. Five imputed datasets were generated. The complete case model agreed on the importance of all significant variables in the model fitted to the imputed datasets and results were found to be similar indicating that minimal bias would have been introduced due to missing values. The best fit model was determined for the imputed datasets and aggregated results from the five imputed datasets are presented.

### 2.6.3. Secondary outcomes {#sec0085}

Fisher\'s Exact test assessed the impact of the intervention on MMR uptake. Analysis was performed on an intention to treat basis.

Descriptive statistics (means, 95% confidence intervals) were calculated for the subscales of the decisional conflict scale at both time points and compared across allocated arm using repeated measures ANOVAs. Where statistically significant effects were identified, post hoc tests were performed. As the focus of this paper is the impact of the interventions on informed decision-making and vaccine uptake, changes in other secondary outcome measures (knowledge, MMR immunisation cognitions, MMR immunisation trade-off beliefs and anxiety) are not reported.

Frequencies were calculated for parents' self-reported use of the decision aid and leaflet. The mean amount of time parents spent working through the MMR decision aid was reported by Google analytics. One way ANOVA compared how long parents had spent looking at other information about MMR across the three arms.

3. Results {#sec0090}
==========

Fifty eight (19%) of 312 GP practices agreed to participate, of which 50 (16%) provided parents and were randomised. A total of 1179 parents were sent an invitation letter. Of these 250 (21%) replied. Thirty did not meet the inclusion criteria. Of the 220 eligible parents recruited 196 (89%) completed the study. This was equivalent to 54% of the original target sample completing the study. However, the ICC (1.74 × 10^−19^) and the average cluster size (4 parents) were both lower than the estimates used in the sample size calculation (0.1, 10 parents, respectively) thus providing an adequate sample to draw meaningful conclusions [@bib0145]. Participant flow through the study is presented in [Fig. 2](#fig0010){ref-type="fig"}.

3.1. Baseline characteristics {#sec0095}
-----------------------------

Baseline characteristics are presented in [Table 1](#tbl0005){ref-type="table"}. There were no statistically significant differences in parental or child characteristics across the three trial arms (all *p* \> 0.1). Most parents were white British mothers, in their early 30s, married or co-habiting. Approximately half were educated beyond 18 years and in full-time employment. These characteristics are consistent with parents who find it difficult to make an MMR decision [@bib0150; @bib0155]. Children were 8--9 months old at recruitment.

3.2. Impact of the decision aid and leaflet interventions on informed decision-making (decisional conflict) {#sec0100}
-----------------------------------------------------------------------------------------------------------

At baseline there was a statistically significant difference in decisional conflict across the three arms *F*(2,192) = 3.42, *p* = 0.04). Parents in the decision aid arm had statistically significantly higher decisional conflict than parents in the control arm (*p* = 0.01). However, parents in all three arms reported levels of decisional conflict associated with difficulties in making an informed decision ([Table 2](#tbl0010){ref-type="table"}). Post-intervention, mean decisional conflict had decreased for parents in both intervention arms to below 2, a level associated with informed decision-making. Trial arm was significantly associated (*p* \< 0.001) with decisional conflict post-intervention. The greatest reduction in decisional conflict occurred for parents in the decision aid arm, and this was evident for all five subscales (all *p* \< 0.001; [Table 2](#tbl0010){ref-type="table"}). There was no reduction in decisional conflict (or any of the subscales) over time in the control arm (all *p* \> 0.1; [Table 2](#tbl0010){ref-type="table"}).

Three outcome measures at baseline were associated with decisional conflict post-intervention ([Table 3](#tbl0015){ref-type="table"}). Specifically, higher decisional conflict, higher anxiety and less positive immunisation trade-off beliefs (i.e. less sure that the necessity of the vaccine outweighs the concerns) at baseline were associated with higher decisional conflict post-intervention.

3.3. Impact of the decision aid and leaflet interventions on MMR uptake {#sec0105}
-----------------------------------------------------------------------

MMR vaccination uptake data for 203 children (93%) were collected from GP practices. Of these parents 48 were in the decision aid arm, 85 in the leaflet arm and 70 in the control arm. Vaccination uptake was 100%, 91% and 99%, respectively (*χ*^2^ (1, *N* = 203) = 8.69; *p* (using Fishers exact test) = 0.017). Post-hoc tests revealed a statistically significant difference in uptake between the leaflet and control arms (8%, 95% CI 1--15%, *p* = 0.04), and between the decision aid and leaflet arms (9%, 95% CI 3--16%, *p* = 0.05), but not between the decision aid and control arms (1%, 95% CI −1 to 4%, *p* = 0.99).

3.4. Parents' engagement with the decision aid and leaflet interventions {#sec0110}
------------------------------------------------------------------------

Thirty nine of the 50 parents in the decision aid arm responded to the question about their use of the decision aid, 87% reported working through the entire website. The mean length of time taken was 11.04 min. Parents spent most time on 'Frequently Asked Questions' (*M* = 4.56 min). Eighty of the 93 parents in the leaflet arm responded to the question about their use of the leaflet, 98% read the whole leaflet.

The mean time parents spent looking at 'other MMR information' was 91.66 min (95% CI = 71.51--111.80, *n* = 128). One-way ANOVA revealed no statistically significant difference between the three arms (*F* (2,125) = 0.15, *p* = 0.86).

4. Discussion {#sec0115}
=============

This is the first cluster *randomised* controlled trial evaluating the effectiveness of a decision aid versus a leaflet versus usual practice for a childhood immunisation decision. Impact was explored on two outcomes relevant to childhood immunisation, informed decision-making and MMR uptake [@bib0160; @bib0165; @bib0170]. Only the decision aid achieved both outcomes. Several study limitations are acknowledged. Nineteen per cent of GP practices agreed to take part however only 16% provided parents (21% of all parents invited). Possible deterrents to practice enrolment were concerns about associated workload, ambivalence towards decision aids and fears of a negative impact on vaccination uptake. As a consequence we did not meet our initial recruitment target. However, we consider the study was sufficiently powered to draw meaningful conclusions because the ICC and the number of parents per cluster were lower than estimates used in the sample size calculation, meaning that the sample size inflation factor, and therefore the required sample size, had been over-estimated [@bib0145]. We do not know if parents who took part were different to non-responders, although their characteristics were consistent with parents who find making the MMR decision difficult [@bib0150; @bib0155]. We are confident that the sample is broadly representative of the target audience for this decision aid, that is 'hesitant' and 'late or selective' vaccinators [@bib0040; @bib0150] representing 20--30% and 2--27% of parents, respectively [@bib0165; @bib0175; @bib0180; @bib0185; @bib0190]. Due to the study timeframe we recorded MMR uptake at 15 months of age instead of 24 months which is used for national COVER (Cover of Vaccination Evaluated Rapidly; [@bib0195]) data. Uptake may have been higher (in the leaflet and control arms) by 24 months. Finally, complete case analysis for the primary outcome was undertaken on just 55% of the data. Although we found no evidence of selection bias this remains a possibility.

Our finding that parents receiving the decision aid had lower decisional conflict than those receiving usual practice is consistent with evaluations of decision aids in other contexts [@bib0200]. The positive effect of the leaflet mirrors our previous research [@bib0095]. The positive impact of the decision aid on both vaccination uptake (which was higher than uptake across the five participating PCTs at the time of the study [@bib0105]) and decisional conflict is in keeping with previous quasi-experimental evaluations of childhood immunisation decision aids [@bib0075; @bib0080; @bib0085]. What are the possible explanations for first, the differences between vaccination uptake in the leaflet and decision aid arms (in which parents had levels of decisional conflict associated with informed decision-making); and second for the high uptake in the control arm when parents experienced high levels of decisional conflict?

First, the decision aid framed MMR vaccination as a choice between two options, to have or to not have the vaccination, rather than as an opportunity to have a vaccination as presented in the leaflet. Importantly, it included an interactive values clarification exercise [@bib0205; @bib0210] which prompted parents to deliberate about their child having the vaccine or catching the diseases. It is plausible that this deliberation process may have enabled parents to use the information effectively [@bib0065; @bib0070] to make a decision consistent with their values [@bib0215], thus prompting action. Reading the information leaflet appears to have been sufficient for parents to *feel* that they had made an informed decision but they may have based their decision on the issues they focused on at that time, which are often emotions such as anticipated regret [@bib0065; @bib0070], rather than the evidence. This is consistent with the findings of our previous study [@bib0095] and other childhood immunisation research [@bib0065; @bib0070; @bib0215]. It seems likely that the lower rate of uptake in the leaflet arm reflected parental inertia rather than vaccination rejection.

Second, uptake in the control group (99%) was very similar to uptake in the decision aid arm (100%). One could then question whether interventions to support decision-making are worthwhile as an uptake rate of ≥95% is a successful population health outcome [@bib0045]. However, the two arms differed significantly in the extent to which decision-making was informed. Post-intervention, decisional conflict was reduced to a level associated with informed decision-making in parents receiving the decision aid while in the control arm was unchanged from baseline. So while parents exposed to the decision aid were making a deliberative *informed* decision to have their child vaccinated, parents in the control arm may have been adopting a position of 'unquestioning acceptor' [@bib0165]. Our earlier research [@bib0220] found that whilst most parents took their children to be vaccinated, two thirds reported that they had not made an informed decision, with some experiencing decision regret.

Finally, it may be argued that our findings can be attributed to the mode of information delivery (internet versus paper). However, increasing evidence indicates that it is the components of the decision aid (rather than the mode of delivery) that enable more informed decisions to be acted upon [@bib0225].

5. Conclusions {#sec0120}
==============

The concern about using decision aids in the context of immunisation is that their focus on individual choice and autonomy potentially conflicts with public health goals by deterring uptake of programmes with evidence of effectiveness [@bib0230; @bib0235; @bib0240]. The consequences of which are particularly important when a parent\'s decision to not vaccinate their child has implications for the wider community [@bib0230]. Our findings, building on those of others [@bib0075; @bib0080], suggest this concern is unfounded. Moreover, simply providing information without supporting parents to use it effectively may deter timely uptake of the first MMR dose, although this warrants further investigation. The challenge then is two-fold; to encourage health professionals and public health organisations to value decision support for immunisation decisions [@bib0245]; and to identify ways of implementing tools like decision aids into routine practice that are not burdensome to parents or health professionals [@bib0170; @bib0245; @bib0250]. The first should be achievable as health professionals and public health organisations are central in addressing parental concerns about vaccine safety [@bib0165; @bib0220]; and these tools appear to help meet uptake targets attached to financial incentives [@bib0170; @bib0255]. Regarding implementation, the web address for a decision aid could be incorporated into invitation letters sent to parents to use in advance of the appointment so they can come to the appointment ready to discuss MMR if they so choose. For parents who may be less likely to access this type of support, perhaps due to health literacy barriers [@bib0260] or cultural norms that don't value patient autonomy [@bib0265], other approaches to decision support need to be explored.

Appendix A. Supplementary data {#sec0130}
==============================

The following are the supplementary data to this article:

The study was funded by the National Institute for Health Research, Research for Patient Benefit Programme (ref. PB-PG-0107-12048). This paper presents independent research commissioned by the National Institute for Health Research. The views expressed are those of the authors and not necessarily those of the NHS, the National Institute for Health Research or the Department of Health. We would like to thank the GP practices, our parent participants, Judy Taylor (project secretary) and the Primary Care Research Network for their contributions to this trial. Thank you also to David Torgerson for commenting on earlier drafts of this paper.

This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike License, which permits non-commercial use, distribution, and reproduction in any medium, provided the original author and source are credited.

Supplementary material related to this article can be found, in the online version, at [http://dx.doi.org/10.1016/j.vaccine.2013.10.025](10.1016/j.vaccine.2013.10.025){#intr0010}.
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###### 

Baseline characteristics by arm.

                                   No. (%)                       
  -------------------------------- -------------- -------------- --------------
  GP practices                     14 (28)        18 (36)        18 (36)
  Parents                          50 (23)        93 (42)        77 (35)
                                                                 
  Relationship to child                                          
  Mother                           46 (92)        87 (94)        73 (95)
  Father                           4 (8)          6 (6)          4 (5)
                                                                 
  Ethnicity                                                      
  White British                    49 (98)        82 (88)        70 (91)
  Other                            1 (2)          9 (10)         7 (9)
  Missing                          0 (0)          2 (2)          0 (0)
                                                                 
  Marital status                                                 
  Single/never married             2 (4)          4 (4)          4 (5)
  Married/live with partner        47 (94)        86 (93)        73 (95)
  Separated/divorced/widowed       0 (0)          2 (2)          0 (0)
  Missing                          1 (2)          1 (1)          0 (0)
                                                                 
  Education                                                      
  Up to 18 years                   22 (44)        32 (34)        31 (40)
  Beyond 18 years                  28 (56)        60 (65)        46 (60)
  Missing                          0 (0)          1 (1)          0 (0)
                                                                 
  Employment                                                     
  Full time                        27 (54)        44 (47)        36 (47)
  Part time                        17 (34)        29 (31)        29 (38)
  Other                            6 (12)         19 (20)        11 (14)
  Missing                          0 (0)          1 (2)          1 (1)
  Mean age (SD) of parent, years   32.20 (5.51)   33.29 (5.58)   31.43 (5.25)
  Mean age (SD) of child, months   9.00 (2.35)    8.04 (2.63)    8.33 (2.40)

###### 

Descriptive data for decisional conflict scale and subscales.

                                                                                Decision aid                               Leaflet      Control   *p*-value                                                                             
  --------------------------------------------------------- ------------------- ------------------------------------------ ------------ --------- ------------------------------------------ ------------ ---- ------ ------------ ---- ---------------------------------------------
  Decisional conflict[a](#tblfn0005){ref-type="table-fn"}   Baseline            2.82                                       2.57--3.07   44        2.59                                       2.40--2.77   83   2.41   2.21--2.60   68   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.57[c](#tblfn0015){ref-type="table-fn"}   1.37--1.78   43        1.89[c](#tblfn0015){ref-type="table-fn"}   1.75--2.02   80   2.49   2.29--2.70   67   
                                                                                                                                                                                                                                        
  Uncertainty[a](#tblfn0005){ref-type="table-fn"}           Baseline            2.97                                       2.67--3.27   47        2.63                                       2.38--2.88   86   2.47   2.19--2.75   70   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.65[c](#tblfn0015){ref-type="table-fn"}   1.44--1.87   44        2.07[c](#tblfn0015){ref-type="table-fn"}   1.87--2.27   81   2.53   2.25--2.81   68   
                                                                                                                                                                                                                                        
  Informed[a](#tblfn0005){ref-type="table-fn"}              Baseline            3.06                                       2.78--3.34   48        2.98                                       2.76--3.21   86   2.83   2.59--3.06   72   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.45[c](#tblfn0015){ref-type="table-fn"}   1.27--1.63   44        1.91[c](#tblfn0015){ref-type="table-fn"}   1.73--2.09   82   2.85   2.60--3.09   69   
                                                                                                                                                                                                                                        
  Values clarity[a](#tblfn0005){ref-type="table-fn"}        Baseline            2.86                                       2.58--3.13   46        2.71                                       2.48--2.94   86   2.51   2.25--2.78   72   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.45[c](#tblfn0015){ref-type="table-fn"}   1.29--1.60   44        1.79[c](#tblfn0015){ref-type="table-fn"}   1.64--1.94   82   2.50   2.27--2.73   69   
                                                                                                                                                                                                                                        
  Support[a](#tblfn0005){ref-type="table-fn"}               Baseline            2.55                                       2.33--2.77   47        2.38                                       2.20--2.55   86   2.34   2.14--2.53   70   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.53[c](#tblfn0015){ref-type="table-fn"}   1.32--1.73   43        1.92[c](#tblfn0015){ref-type="table-fn"}   1.76--2.07   82   2.52   2.31--2.72   69   
                                                                                                                                                                                                                                        
  Effective decision[a](#tblfn0005){ref-type="table-fn"}    Baseline            2.44                                       2.23--2.65   47        2.23                                       2.06--2.39   87   2.10   1.91--2.29   71   \<0.001[b](#tblfn0010){ref-type="table-fn"}
                                                            Post-intervention   1.44[c](#tblfn0015){ref-type="table-fn"}   1.30--1.59   44        1.81[c](#tblfn0015){ref-type="table-fn"}   1.67--1.95   81   2.22   2.03--2.40   68   

Decisional conflict and subscales: values range from 1 (no decisional conflict) to 5 (high decisional conflict). A decisional conflict score lower than two is associated with implementing an informed decision [@bib0115]. A score lower than two on the subscales represents levels of uncertainty, being informed, values clarity, support and effective decision-making associated with informed decision-making [@bib0115].

Statistically significant value for time by arm interaction identified in repeated measures ANOVA.

Statistically significant within-arm difference (*p* \< 0.001) from baseline to post-intervention identified in post hoc tests.

###### 

Coefficients for the ANCOVA modelling of post-intervention decisional conflict on potential covariates.

  Variable                             Effect estimate[a](#tblfn0020){ref-type="table-fn"} (95% confidence interval)   *p*-Value
  ------------------------------------ ------------------------------------------------------------------------------- -----------
  Control (*n* = 93)                   --                                                                              \<0.001
  Leaflet (*n* = 77)                   --0.67 (--0.88 to --0.46)                                                       
  Decision aid (*n* = 50)              --1.09 (--1.36 to --0.82)                                                       
  Decisional conflict at baseline      0.37 (0.24--0.49)                                                               \<0.001
  Anxiety at baseline                  0.010 (0.001--0.019)                                                            0.041
  MMR immunisation trade-off beliefs   --0.030 (--0.054 to --0.005)                                                    0.019

Results are presented per one point increase of decisional conflict.
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